, tetraquark Y (4140) falls apart into a pair of charmed mesons very easily under the assignment of tetraquark. In general, the width of the tetraquark would be broad, which does not consist with the experimental value Γ = 12 MeV. Recently Stancu calculated the spectrum of ccss by a quark model with chromomagnetic interaction [11] , by considering a tetraquarks assignment (ccss) for Y (4140), which favors J P C = 1 ++ . In this assignment, the coupling constant of Y (4140) with V V channel is small, which can alleviate the contradiction between the small experimental width and the large width resulted from the fall apart mechanism.
−5.0 (stat.) ± 3.7(syst.) MeV, respectively [1] . Y (4140) not only makes the spectroscopy of the charmonium-like state abundant, but also provides a good chance to further understand the property of the observed charmonium-like states.
In the observed charmonium-like states, Y (3930) is a near-threshold ωJ/ψ mass enhancement in the exclusive B → KωJ/ψ decays, which was firstly observed by the Belle Collaboration [2] and confirmed by the Babar Collaboration [3] . Since both Y (4140) and Y (3930) were observed in the mass spectrum of J/ψ + V of B → KJ/ψV channel (V denotes light vector meson), Y (4140) is similar to Y (3930).
The authors of Ref. [4] [5] . Later N. Mahajan argued Y (4140) to be a D * sD * s molecular state or an exotic (J P C = 1 −+ ) hybrid charmonium [6] .
Besides using the potential model to dynamically study D * sD * s system, QCD sum rule (QSR) is applied to calculate the mass spectrum of D * sD * s system [7, 8, 9] . The mass of D * sD * s system from the QSR calculation in Ref. [7] is not consistent with the experimental value of Y (4140). The authors in Ref. [8, 9] were suggested [10] .
As indicated in Ref. [4] , tetraquark Y (4140) falls apart into a pair of charmed mesons very easily under the assignment of tetraquark. In general, the width of the tetraquark would be broad, which does not consist with the experimental value Γ = 12 MeV. Recently Stancu calculated the spectrum of ccss by a quark model with chromomagnetic interaction [11] , by considering a tetraquarks assignment (ccss) for Y (4140), which favors J P C = 1 ++ . In this assignment, the coupling constant of Y (4140) with V V channel is small, which can alleviate the contradiction between the small experimental width and the large width resulted from the fall apart mechanism.
There exist different understandings from the exotic explanation to the source of Y (4140). In recent work [12] , van Beveren and Rupp proposed that the Y (4140) enhancement resulted from the opening of the J/ψφ channel and that probably does not represent a resonance.
As an important and interesting topic, studying the decay of Y (4140) can be helpful to reveal its underlying structure. By using an effective Lagrangian approach, Branz, Gutsche and Lyubovitskij [13] [13] .
In Ref. [14] , one of the authors of this work calculated the hidden charm decay of Y (4140) in the assumption of the second radial excitation of the P-wave charmonium χ [16, 17] to form D * + s and D − s , which is depicted by Fig. 1 (a) .
• Mechanism B By emitting a photon γ from q orc, the molecular state collapses into D * + s and D − s , which are described in Fig. 1 (b) and (c) . In fact, the decay mechanism depicted in Fig. 1 (b) and (c) could be as well used in a tetraquark interpretation. Due to the difference of the wave functions describing Y (4140) under the molecular structure assignment and the tetraquark assignment [4, 11] , we can distinguish the radiative decay under molecular state and tetraquark assignments. For the molecular state explanation, we will use an Swave wave function to represent the interaction between D * − (s) and D * + (s) . In the following, we will illustrate it more explicitly.
Since there exists an extra quark pair creation for the process resulted from Mechanism A, the rate of the process depicted by Mechanism A is relatively suppressed comparing with that described by Mechanism B [16, 17] . 
where H 
where α is the weight of the corresponding compo-
in the molecular wave function of Y (4140)/Y (3930) [4] |Y (4140) = |D * +
respectively. Ψ( q) is the wave function describing S-wave
(s) molecular state, which is of the form [18, 19] 
where g is the effective coupling constant. k and ε 1 are the three momentum and the polarization vector of photon, respectively. ε 2 denotes the polarization vector of
where α = 1 and
Finally one obtains the decay rate of
After integration we obtain the differential decay rate in terms of the radiative width of
where p is the momentum of D 
with the relation m 12 = M 2 − 2M ω, where M denotes the mass of inial state Y (4140)/Y (3930). By using the above relation, we can replace dp with dω in eq. 9. On the left side of the peak, the photon spectrum changes smoothly with the variation of the photon energy ω while on the right side of the peak the line shape of the photon spectrum goes down very rapidly with the increasing ω. These features shown in our results can provide useful information for testing the molecular state structure assignment for Y (4140) and Y (3930).
In summary, as indicated in Ref. [4] , 
